Therapeutic Effects of Human Umbilical Cord-Derived Mesenchymal Stem Cells on Canine Radiation-Induced Lung Injury.
To investigate the effect of human umbilical cord-derived mesenchymal stem cell (MSC) transplantation on canine radiation-induced lung injury. Beagle dogs received localized 15-Gy x-ray radiation to the right lower lung to establish the model of radiation-induced lung injury. After 180 days, dogs were divided into 2 groups (4 per group). The MSC group received intratracheal MSC transplantation, and the saline group received the same volume of normal saline by lavage. The effect of MSC transplantation on lung injury was then evaluated 180 days after transplantation. At 180 days after 15-Gy radiation, canine arterial blood oxygen partial pressure was significantly decreased, and the levels of hydroxyproline and transforming growth factor (TGF)-β in peripheral blood were significantly increased, whereas that of TGF-α was significantly decreased. Computed tomography evaluation revealed visible honeycomb shadows in the right middle and lower pulmonary pleurae. Blood oxygen partial pressure of the MSC group gradually increased over time, whereas the levels of hydroxyproline and TGF-β in the peripheral blood showed a decreasing trend; TGF-α levels gradually increased, which differed significantly from the results observed in the saline group. In addition, computed tomography and pathologic examination showed that the degree of lung injury in the MSC group was milder. The MSC group also showed significantly increased pulmonary superoxide dismutase levels and significantly decreased tumor necrosis factor-α, Interleukein-1, and hyaluronic acid levels. Further study confirmed that MSC transplantation inhibited the activation of TGF-β-Smad2/3 in lung tissues, and in vitro experiments showed that medium conditioned with MSCs effectively inhibited the increase in Smad2 and 3 levels induced by TGF-β1. Canine radiation-induced lung injury could be observed at 180 days after radiation at 15 Gy. MSC transplantation can reduce oxidative stress, inflammatory reactions, and TGF-β-Smad2/3 pathway activation, thereby reducing lung injury.